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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claim 1-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mazess (US Patent No. 5,840,029) and further in view of Fatemj'98 (Fatemi, M.; 
Greenleaf, J.F., "Coherent ultrasound stimulated acoustic emission imaging," 
Ultrasonics Symposium, 1997. Proceedings., 1997 IEEE ,yo\.2, no., pp.141 1-1414 
vol.2, 5-8 Oct 1997). 

Claim 1, 21 & 29: Mazess teaches ultrasonic system for determining at least 
one property of bone (Abstract). Also Mazess teaches the use of a processor for 
determining tissue properties based on the received ultrasound signal (Figure 4, 
Element 41 ). Mazess teaches the transducers configured to receive the bone sample 
therebetween (Figure 4, Element 21 & Col. 7, Line 13-17). Mazess fails to teach 
confocal transducers. However, Fatemi teaches a system for using confocal 
transducers to receive and transmit the ultrasound to result in a highly localized/focused 
oscillating force (Page 1411, Right Column, Abstract). It would have been obvious to 
one of ordinary skill in the art to modify the system of Mazess to include the confocal 
transducers as taught by Fatemi to result in a highly localized/focused oscillating force 
(Page 141 1 , Right Column, Abstract). 

Claim 2 & 28: Mazess teaches the bone sample is a bone in a live human being 
(Col. 2, Line 27-33). 
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Claim 3, 9, 22 & 25: Mazess teaches a system capable of high resolution (Col. 
3, Line 3-5) but fails to specify a specific range. However, Fatemi teaches a system 
wherein the spatial resolution is equal to approximately 0.5 (Page 1412, Right Column, 
Simulation). 

Claim 4: Mazess teaches a system wherein the transmitting transducer emits 
ultrasonic signals at a frequency on the order of tens of megahertz (Col. 9, Line 46-52). 

Claim 5 & 24: Mazess teaches using the system for three dimensional grid (x, y, 
and z plane) and moving the transmitting and receiving transducers in three dimensions 
(Col. 27, Line 41-44 & Col. 27, Line 61 - Col. 28, Line 6). 

Claim 6: Mazess teaches the processor initiating an ultrasonic signal from the 
transmitting transducers that is transmitted through the bone sample and received by 
the receiving transducer (Figure 4, Element 38). Kantorovuch teaches the processor 
receiving a signal reflecting one or more measures of the received ultrasonic signal 
(Col. 5, Line 34-50). Mazess teaches the processor further determining the at least one 
bone property at each point of the sample based upon the at least one ultrasonic 
parameter for the point (Col. 5, Line 50-57). 

Claim 7 & 8: Mazess teaches the three dimensional scanning stage (Col. 27, 
Line 40-44) wherein it is able of discrete scans, continuous scans and other methods of 
use that the clinician desires can be selected by a selectable switch (Col. 6, Line 32-67). 

Claim 10: Mazess teaches a system wherein the at least one ultrasonic 
parameter determined for the at least one point of the sample are ultrasonic velocity 
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(UV) and a measure of ultrasonic attenuation (UA) (Col. 1 1 , Line 17-21 , Col. 13, Line 
33-37 & Col. 19, Line 17-26 & 50-58). 

Claim 11: Mazess teaches a system wherein ultrasound velocity (Abstract) at 
the at least one point of the sample is calculated by the processor (Figure 4, Element 
41 ). Mazess teaches using the time delay, the thickness of the bone and the velocity of 
the ultrasound in the medium (Col. 12, Line 65-67 & Col. 19, Line 17-26 & 50-58). 

Claim 12, 14, 16 & 19: Mazess goes into detail regarding the applicant defined 
ATT, although Mazess does not use the term ATT. Mazess states that ultrasound 
attenuation is dependent on bone mineral density and the integrity being tested (Col. 9, 
Line 26-54). Mazess teaches a system wherein the ATT at the at least one point (x,y,z) 
of the sample is calculated by the processor from the energy of the received ultrasound 
signal as passed through the bone sample and the energy of a reference ultrasound 
signal received without the sample positioned between the transducers (Col. 9, Line 5- 
39). Mazess states that ultrasound attenuation is dependent on bone mineral density 
and the integrity being tested (Col. 9, Line 26-54). In addition, Mazess teaches a 
system capable of determining stiffness (Col. 27, Line 38-39). Mazess does teach a 
system capable of measuring both the trabecular and cortical bone and both reading 
providing distant data about the bone (Col. 27, Line 38-39). 

Claim 13: Mazess teaches using the system for three dimensional grid (x, y, and 
z plane) (Col. 27, Line 40-44). Mazess teaches a system where the BUA at the at least 
one point (x,y,z) of the sample is calculated by the processor (Figure 6, Element 38) as 
the slope of the linear section of the ultrasound attenuation coefficient function. 
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UAC(x,y,z) (f), where UAC(x,y,z) (f) is calculated from the fast fourier transform (FFT) of 
frequency f (as a function of time) for the received ultrasound signal fbone (t) as passed 
through the bone sample and a reference (Col. 1 1 , Line 10-16). Ultrasound signal fret (t) 
received without the sample positioned between the transducers in accordance with the 
equation (Col. 9, Line 8-10). 

Claim 15 & 27: Mazess teaches where at least one bone property determined at 
the at least one point is bone mineral density (BMD) (Figure 26, Element 418 & Col. 28, 
Line 30-39). 

Claim 17, 20 & 26: Mazess teaches using linear regression constants 
predetermined by conducting a regression analysis between measurements of BUA on 
bone specimens and BMD measurements on the bone specimens using conventional 
analysis (Col. 1 1 , Line 9-16). In addition, Mazess teaches the use of UV (Col. 19, Line 
17-49) and ATT (Col. 9, Line 26-54) for determining the BMD. 

Claim 18: Mazess teaches a system wherein the at least one bone property 
determined at the at least one point is Stiffness (Col. 27, Line 30-40). The applicant 
defines Stiffness as "From the tissue level regions of bone that experience relatively 
high stiffness tend more towards cortical bone. Regions of bone experiencing low 
Stiffness tend to be more trabecular" (Page 3). From the applicant's admission, 
stiffness is related to the amount of either the cortical or trabecular bone. While Mazess 
does not explicitly use the word stiffness, Mazess does teach a system capable of 
measuring both the trabecular and cortical bone and both reading providing distant data 
about the bone (Col. 27, Line 38-39). Mazess also cites an article by Lees stating 
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"[V]arious studies involving attenuation and speed of sound measurements in both 
cortical and spongy (cancellous or trabecular) bone.... The transit time of an acoustic 
signal through a bone member therefore are proportional to the bone density" (Col. 2, 
Line 3-12). 

Claim 23: Mazess fail to teach the confocal point. However, Fatemi teaches the 
confocal point and acoustic emission signal to result in a highly localized/focused 
oscillating force (Page 141 1 , Right Column, Abstract).. Mazess teaches repositioning 
the point to a new point of interest in the material sample (Col. 28, Line 1-6). Mazess 
teaches repeating steps for the new point of interest in the material sample (Col. 28, 
Line 1-6). 

Response to Arguments 

3. Applicant's arguments with respect to claim 1-29 have been considered but are 
moot in view of the new ground(s) of rejection. The Applicant argued that Mazess fails 
to cure the defect of Kantorovuch and Fatemi. However, the Examiner respectfully 
disagrees. The Examiner contends that Mazess does teach the sample therebetween. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HELENE BOR whose telephone number is (571)272- 
2947. The examiner can normally be reached on M-T 8:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on 571-272-4956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/H. B./ 

Examiner, Art Unit 3768 



/Eric F Winakur/ 

Primary Examiner, Art Unit 3768 



